CI 0-89-4-64 respectively). The effect of metal
dust and fumes seemed about the same for squamous and small cell carcinoma. No specific agent could be identified as particularly important for a specific histological type; it rather seemed that the effects ofthe substances considered were similar for lung cancers in general.
(British Journal of Industrial Medicine 1993;50:136-142) Several chemicals and industrial hazards are known to increase the risk of lung cancer and are of considerable hazard for many industrial subpopulations. '7 Smoking, however, is the dominant aetiological risk factor for lung cancer. Assuming a multifactorial cause ofcancer, it may be expected that cigarette smoke, being a combination of specific carcinogenic substances and of irritant chemicals sufficient in themselves to produce cancer, can potentiate or be potentiated by other environmental agents. In fact, smoking and occupational exposures to compounds that are carcinogenic often seem to interact in a synergistic way. This has been found for asbestos, arsenic, and radon daughters."' Some reports also suggest a multiplicative type of interaction between smoking and exposure to community air pollution. '2 13 Most epidemiological studies of the association between environmental factors and lung cancer treat respiratory cancers as a single entity. It is suggested, however, that individual histological types of respiratory cancers could be considered as distinct disease entities that may have different environmental determinants.'" '7 In recent years, interest in the epidemiology of the specific histological categories of lung cancer have increased because recognition of such distinctions may enhance our knowledge of the pathogenesis of respiratory cancers. In a recent study by Hoar et al'8 several occupational groups were considered; however, no specific agents were identified that may have different effects on different histological types of lung cancer.
To investigate occupational contributions to lung cancer, a population based case-control study was undertaken, and distributions of lung cancer cell types in exposed and non-exposed subjects from the origins) and its duration. To assess exposure to occupational dusts or fumes the criteria were based on the specific questions irrespective of the branch of industry. In the analysis of occupation, jobs other than the ones held longest were not considered. Changing jobs is less common in Poland than in western countries. The three largest exposure groups (mineral dusts, cement, and metal dusts or metal fumes) were formed, and each was divided subsequently into two exposure levels (less than 20 years of exposure or unknown duration, and 20 years or more). In this approach workers exposed to other occupational factors were treated as "other exposure category" and the remaining group served as the non-exposed baseline category.
The data on smoking habits included the year the (table 3) . Table 4 gives estimates of RR for various substances (mineral dust, cement dust, metal dust) by histological type and by duration of exposure. All estimates were adjusted for smoking and age. In the left column only one substance is included in one model, whereas in the right column all substances are included simultaneously. In the univariate analysis all three substances showed increased risks for the group exposed longest. In the model where all substances were included simultaneously, estimated RRs were decreased due to positive correlation between these variables. The main conclusions should be drawn from the second model because this was adjusted for confounding. There remained a significant effect for mineral dust and metal dust in squamous cell carcinoma and for metal dust in small cell carcinoma. The effect of cement dust almost disappeared if adjusted for mineral dust and metal ;094-481) dust. We therefore conclude that the increased risk for exposure to cement dust in the first model is mostly due to confounding by the other occupational risk factors. The order of magnitude of the RRs (about 2) in the group exposed longest was similar for all histological types. Interestingly, in assessing the magnitude ofrisk for lung cancer attributable to three broad industrial exposure categories (mineral dust, cement, metal dust and metal fumes) irrespective of the industrial branch, the health risk attributed to occupational dusts found additional confirmation. The findings showed that after controlling for age and smoking, all exposure categories, except for cement, affected the risk of lung cancer if the duration of exposure was longer than 20 years. It was shown that both exposure to mineral dusts of various origin and exposure to metal dusts and metal fumes were associated with higher risk for all lung cancer cell types. Estimates of RR for the two types of exposure (more than 20 years) were in the range 1-71 to 2-45, the only exception being risk from metal dust exposure for adenocarcinoma, all ages with a value of 1-38. This could be explained by statistical variation.
The similarity ofall estimates of RR also justified a combined analysis (all cases v controls). In such an analysis, estimates for exposure to mineral dust and metal dust (more than 20 years) had much lower statistical variation, which resulted in highly significant estimates.
Our results support the findings of some other studies: in a large case-referent study on association between several sites of cancer and exposure to exhaust and combustion of different substances the authors confirmed higher risk of lung cancer regarding squamous cell cancer among those workers who were exposed to diesel exhaust and employed in mining and quarrying, with an estimated adjusted RR of 2-8 (95% CI 1-4-5-8). A subgroup of workers exposed to propane exhaust by handling materials showed an increased risk for squamous cell carcinoma (RR=2-3, 95% CI 1-0-5-3). Exposure to coal combustion showed a significant RR for nonadenocarcinoma (RR= 1-6, 95% CI 1 1-2 3). Some of these findings were based on subgroups or small numbers; however, the main occupations for which exposure to the substance was coded were those for which an exposure to the dusts considered in this paper is also possible.22 Another study with related results is a large hospital based case-control study of cases of lung cancer performed in western Europe by Lubin and Blot.23 Despite the fact that our sample was smaller and interviews were taken from next of kin, there was a similar overall distribution of different histological types of lung cancer among men and an almost identical gradient of risk with cigarette smoking for both Kreyberg I carcinomas and adenocarcinoma. The authors found that any occupational exposure defined by job titles offive previous jobs was associated with increased risk for Kreberg I carcinomas, but not for adenocarcinoma. Duration and type of exposure to occupational air pollution were not considered.
Previous reports are equivocal for adenocarcinoma. Some early studies showed no or only slight association between occupation and adenocarcinoma." Other studies strongly suggested that occupation also increases risk of adenocarcinoma. For instance, Vena et al24 reported increased risk for adenocarcinoma in light smokers for employment in occupations with potential exposure to lung carcinogens. Specific job titles with probable moderate or heavy exposure to lung carcinogens were used for grouping. The authors found that the estimates of RR for adenocarcinoma among those who were nonsmokers and light smokers (0-39 pack-years) and were exposed to asbestos and aromatic hydrocarbons for more than 20 years were 3 0 and 6-7 respectively. Surprisingly, in heavy smokers (40 or more packyears) the estimates were not significant (0 40 and 0 93 respectively).
Some methodological problems should be considered in our study. Firstly, a substantial proportion of missing data on occupation has been found. Missed information concerned nearly the same proportion of cases and controls, however, and a selection bias would not be expected. It cannot be completely ruled out that relatives of cases may have a different attitude than relatives of controls in such a way that the former are more likely to link the occupation to the cause of death and therefore overreport exposures. On the other hand, this argument also holds for the controls as they have also died from some cause that the relatives may link to their occupation. The accompanying letter that was sent together with the questionnaire did not mention any specific hazards or previous hypothesis and rates of response were similar. Secondly, occupation and smoking habit as well as demographic variables were obtained from next of kin through mailed questionnaires. No data were available on the lifetime occupational history of the study participants and proxy respondents may not be able to provide accurate information about the occupational exposure of the study subjects. However, Lerchen and Samet25 assessing the validity of surviving wives as a source of information on occupational exposures of their husbands found that agreement for the usual job (the job held for the longest time) was 84% for industries and 78% for occupations. There was about 100% agreement for cigarette smoking (ever, never). Thirdly, a histological diagnosis was only available for 43-8% of all cases with diagnosis of lung cancer on the death certificate. Therefore, cases represent a selection of the original database. The sample of cases with histological confirmation was comparable, however, with the total case series for potential confounders such as education or job category. Quality of information collected through mailed questionnaires could not be supported with independent information on occupational exposure from industrial records.
The analyses shown in tables 4 and 5 were also repeated deleting all subjects with missing response on branch of industry (complete case analysis).
Estimates of RR for models shown in tables 4 and 5 changed little. This is further indication that a possible non-response bias is of low order of magnitude.
There are also other limitations that may have impact on the conclusions reached from this study. Some studies have indicated that both intraobserver and interobserver variation pose a problem in the classification of lung cancer.2627 The histological data in the study were obtained from clinical records and reflect judgments of a number of pathologists in the area; however, all of them were trained in the same pathology department of the Cracow Medical 
